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Ultraviolet (UV) irradiation exerts multiple effects on
skin cells, including the induction of several cytokines
involved in immunomodulation. Specifically, UV irradi-
ation has been shown to upregulate the level of tumor
necrosis factor-a (TNF-a) mRNA in keratinocytes. To
determine whether the induction of TNF-a mRNA is
regulated by transcriptional or post-transcriptional mech-
anisms, we examined cells of keratinocytic lineage
(SCC12F) for steady state level, transcription rate, and
stability of TNF-a mRNA after UV irradiation. Within
4 h there was a 20–40-fold induction of TNF-a mRNA
Ultraviolet (UV) irradiation exerts multiple effects onskin cells, including the induction of several cytokineslike tumor necrosis factor-α (TNF-α) (Kock et al,1990), interleukin (IL)-1 (Blanton et al, 1989), IL-6(Kirnbauer et al, 1991), and IL-10 (Enk et al, 1995).
The exact mechanism by which UV irradiation leads to cytokine
induction and release by keratinocytes is still unknown. One hypothesis
suggests that DNA damage constitutes a signal leading to the activation
of transcription factors that upregulate cytokine gene transcription.
This hypothesis is supported by the observation that persistence of
damaged DNA in repair-deficient cells from patients with xeroderma
pigmentosum leads to higher activation of UV-inducible gene expres-
sion than is observed in cells with normal DNA repair capability (Stein
et al, 1989); however, recent observations suggest that the UV response
is mediated at least in part by direct activation of transcription factors
like AP-1 and NF-κB in the absence of a nucleus (Devary et al, 1993;
Simon et al, 1994); and direct activation of cell surface receptors by
UV irradiation has also been reported (Rosette and Karin, 1996).
Although transcriptional activation is of major importance to the total
UV response (Devary et al, 1991, 1992), the contribution of post-
transcriptional mechanisms to the modulation of gene expression
(Carter and Malter, 1991; Beelman and Parker, 1995) and the induction
of cytokines (June et al, 1989; Lindstein et al, 1989) is also well
established.
TNF-α is a multifunctional cytokine that has an important role in
the pathogenesis of inflammation (Vassalli, 1992; Bazzoni and Beutler,
1996), lymphocyte activation (Kinkhabwala et al, 1990; Santis et al,
1992a, b), and apoptosis (Zheng et al, 1995). TNF-α is produced by
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that persisted at lower levels through 48 h. Consistently,
TNF-a protein secretion increased at 24 and 48 h after
UV irradiation. UV irradiation increased the half-life of
TNF-α mRNA from µ35 min to µ10 h. Conversely, the
transcription rate of the TNF-a gene increased < 2-fold
at the time of peak mRNA steady state levels. Thus,
post-transcriptional mechanisms play a major role in UV
induced TNF-a transcript level. Key words: cytokines/
keratinocytes/mRNA stability/ultraviolet irradiation. J Invest
Dermatol 110:353–357, 1998
a wide variety of cells including macrophages, natural killer cells, and
T lymphocytes (Kinkhabwala et al, 1990; Bazzoni and Beutler, 1996).
In macrophages, lipopolysaccharide stimulates TNF-α gene transcrip-
tion at least partly by initiating translocation of NF-κB to the nucleus
and by releasing the translational blockade that restricts TNF-α
biosynthesis (Shakhov et al, 1990); however, in astrocytes, it was shown
that the TNF-α mRNA level is regulated by both transcriptional and
post-transcriptional mechanisms (Lieberman et al, 1990). Thus, different
stimuli appear to induce TNF-α production via different regulatory
mechanisms.
Keratinocytes produce TNF-α after stimulation with lipopolysaccha-
ride, nickel, skin irritants, or UV irradiation (Kock et al, 1990; Lisby
et al, 1995). TNF-α was shown to contribute to the induction of
apoptosis of keratinocytes after UV irradiation (Schwarz et al, 1995),
and is important for elicitation of contact hypersensitivity reactions in
the skin (Piguet et al, 1991).
UV irradiation upregulates TNF-α mRNA levels (Kock et al, 1990),
but the mechanism of this upregulation is not known. We now report
that in the keratinocyte cell line SCC12F, UV irradiation enhances
the stability of TNF-α mRNA µ18-fold within 4 h of UV irradiation,
and that mRNA transcription at that time is also increased, but less
than 2-fold. These data suggest that a post-transcriptional modification
is the main regulatory mechanism responsible for the strong induction
of TNF-α in the epidermis after UV irradiation.
MATERIALS AND METHODS
Materials Adenine was obtained from Sigma (St. Louis, MO). F-12 Nutrient
Mixture was obtained from Gibco (Gaithersburg, MD). Actinomycin D was
obtained from Sigma.
Tissue culture SCC12F cells were kindly provided by Dr. Rheinwald
(Division of Dermatology, Brigham and Women’s Hospital, Boston, MA)
(Rheinwald et al, 1983) and were maintained in a 75:25 mixture of Dulbecco’s
modified Eagle’s medium and F-12 Nutrient Mixture containing 10% fetal
bovine serum, 1.8 mM adenine, and 10 ng epidermal growth factor per ml.
Cultures were maintained at 37°C in 7% CO2 and supplied with fresh medium
twice weekly.
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UV irradiation UV irradiation was performed as described before (Wintzen
et al, 1996). Cells were irradiated with UV doses of 5–30 mJ per cm2 as metered
at 285 6 5 nm, in phosphate-buffered saline through the plastic petri dish
cover. After irradiation, cells were provided fresh medium. Sham irradiated
cultures were handled identically, except that they were shielded with aluminum
foil during the irradiation. By visual inspection using phase microscopy, µ10–
20% of irradiated cells at 24 h and 25–40% at 48 h were rounded or detached
from the dish surface.
Northern blot analysis Total cellular RNA was collected with Tri-Reagent
(Molecular Research Center, Cincinnati, OH) and RNA isolation was carried
out according to the manufacturer’s instructions. For mRNA stability experi-
ments, 5 µg actinomycin D per ml was added to the culture medium and total
cellular RNA was collected before and up to 8 h after addition. RNA, 5–
30 µg, was electrophoresed over a 1% agarose/formaldehyde gel and transferred
to a nylon membrane (Hybond N, Amersham, Arlington Heights, IL). Hybrid-
ization with 32P-labeled TNF-α or glyceraldehyde-3-phosphate dehydrogenase
(GAPDH) cDNA was performed as described (Leverkus et al, 1997). Blots were
autoradiographed with intensifying screens at –70°C using Kodak X-Omatic
AR films.
Nuclear run-on assay TNF-α transcription was determined using a nuclear
run-on assay modified from Niles and Loewy (1989). Paired cultures of SCC12F
cells were plated at 7.5 3 105 cells per 100 mm dish and were UV (30 mJ per
cm2) or sham irradiated 24 h later. TNF-α transcription was examined 4 h
after UV irradiation at the time of maximal TNF-α mRNA induction. Nuclei
were isolated using lysis buffer (10 mM Tris, pH 7.6, 10 mM NaCl, 3 mM
MgCl2, 0.5% Nonidet P-40). For each in vitro transcription reaction, a total of
107 nuclei obtained from multiple identical tissue culture dishes were incubated
with the reaction mixture containing 160 uCi of 32P-UTP (3000 Ci per mmol,
New England Nuclear, Boston, MA) and unlabeled nucleotides (1 mM adenosine
triphosphate, 1 mM guanosine triphosphate, 1 mM cytidine triphosphate, and
1.3 µM UTP) for 30 min at 30°C. The reaction was terminated by adding
DNase I (Worthington Biochemical, Freehold, NJ) (0.1 µg per ul) at 30°C for
10 min, followed by proteinase K (Sigma) (0.4 µg per ul) digestion at 37°C
for 30 min. Nuclear RNA was extracted using phenol/chloroform (1:1 vol).
The RNA in the aqueous phase was precipitated by adding cold 5% trichlo-
roacetic acid, and the pellet was resuspended in 3 M LiCl and 6 M urea.
Nuclear RNA was then pelleted, dissolved in eluting buffer (10 mM Tris,
5 mM ethylenediamine tetraacetic acid, and 1% sodium dodecyl sulfate), and
further pelleted by adding 3 M NaAc and ethanol. The final pellet was dissolved
in 100 µl of RNase-free H2O. TNF-α and β-actin cDNA sequences were
generated as described below. Each cDNA was denatured at 100°C for 10 min
in 100 mM Tris (pH 7.6) and 50 mM ethylenediamine tetraacetic acid, and
was applied to a slot-blot (10 µg per slot) onto a nitrocellulose filter (Schleicher
& Schuell, Keene, NH). The filter was incubated in prehybridization solution
[10 mM N-tris (Hydroxymethyl)-methyl-2-aminoethanesulfonic acid (Sigma),
300 mM NaCl, 10 mM ethylenediamine tetraacetic acid, 0.05% PPi, 50 µg
salmon sperm DNA per ml, 2 3 Denhardts, 0.2% sodium dodecyl sulfate] at
65°C for 16–24 h. Hybridization with radiolabeled nuclear RNA was performed
by introducing equal counts of radiolabeled nuclear RNA (3–4 3 106 cpm per
ml) in the hybridization solution [10 mM N-tris (Hydroxymethyl)-methyl-2-
aminoethanesulfonic acid, 300 mM NaCl, 10 mM ethylenediamine tetraacetic
acid, 0.2% sodium dodecyl sulfate] for 72 h at 65°C. The filters were then
washed twice with 2 3 sodium citrate/chloride buffer at 65°C for 30 min and
treated with RNase A (Sigma) (10 mg per ml in 2 3 sodium citrate/chloride
buffer) at 37°C for 30 min. The filter was exposed to Kodak X-Omat film at
–70°C for 10–14 d. Each band on the autoradiogram was quantitated using a
densitometer (see below).
Probes TNF-α cDNA was generated by PstI digestion of pcDV1 vector
(American Type Culture Collection, ATCC #39894) containing TNF-α cDNA.
The 1.1 kb fragment was purified and used for northern blot hybridization and
nuclear run-on assays. β-actin cDNA was generated by EcoRI digestion of
plasmid HHCI89 containing β-actin cDNA (ATCC #65129). The specific
probe for GAPDH was generated by polymerase chain reaction. Primers for
human GAPDH were GTCATCATCTCTGCCCCCTC and AGCCCCGC-
GGCCATCACGCC, amplifying a fragment of the human GAPDH cDNA
(bp 1050–1300) (Tso et al, 1985). The identity of the resulting product with
the published GAPDH cDNA was confirmed by sequencing (Applied Biosystems
373 A, fluorescence based sequencer).
Densitometric analysis Autoradiograms were scanned in a Computerized
Densitometer (Molecular Dynamics). Bands were manually defined, and band
intensity was determined using the MD Image Quant 3.2 program. Due to the
low level of baseline expression of TNF-α mRNA in control cells, northern
blots were also intentionally exposed for 4–5 d in order to obtain densitometric
values for control samples above background levels.
Determination of secreted TNF-α protein Medium from SCC12F
cultures was collected 24 and 48 h after UV irradiation. Medium was centrifuged
at 5000 3 g to eliminate detached cells and cell debris and clear supernatant
was transferred to fresh tubes and frozen at –70°C until further analysis. Aliquots
of supernatants of duplicate cultures were assayed for TNF-α by enzyme linked
immunosorbent assay in duplicates (Biosource International, Camarillo, CA)
and absorbance was measured at 450 nm.
RESULTS
UV irradiation induces TNF-α mRNA SCC12F cells were UV or
sham irradiated with 30 mJ per cm2 and total cellular RNA was
harvested before and at different times after irradiation and processed
for northern blotting. TNF-α mRNA was induced as early as 1 h
post-irradiation, with maximal induction 4 h after irradiation. TNF-α
mRNA levels remained elevated through 8–16 h after irradiation and
subsequently declined. Peak induction was at least 20-fold, and in
some cultures up to 40-fold, above sham irradiated cells (Fig 1A).
Increased TNF-α mRNA level was detectable up to 48 h post-
irradiation (Fig 1A). TNF-α mRNA induction was dose dependent
with higher levels observed at 30 mJ per cm2 as compared with 20 mJ
per cm2 (Fig 1B). No difference in mRNA induction was observed
between 30 mJ per cm2 and 40 mJ per cm2 (Fig 1B). Therefore, 30
mJ per cm2 was used in all subsequent experiments.
UV irradiation induces TNF-α protein secretion in SCC12F
cells To investigate if UV irradiation induces TNF-α secretion,
SCC12F cells were UV or sham irradiated with 5–30 mJ per cm2, a
dose that falls within the physiologic range of UV irradiation and is
approximately equivalent to 2–10 minimal erythemal doses representing
a moderate to severe sunburn (Johnson, 1984; Garmyn et al, 1992).
Medium was collected 24 h and 48 h after irradiation and assayed for
TNF-α by enzyme linked immunosorbent assay. Consistent with the
mRNA data, TNF-α level in medium was increased in a dose
dependent manner (Fig 2). Maximal 100-fold increase above sham
irradiated levels was observed with 30 mJ per cm2. A dose of 5 mJ
per cm2 did not significantly induce TNF-α secretion above baseline
level (Fig 2), whereas 15 mJ per cm2 and 30 mJ per cm2 strongly
induced TNF-α secretion within 24 and 48 h. Substantial induction
persisted at least through 48 h after UV irradiation (Fig 2). As compared
with sham irradiated control, the increased TNF-α protein level in
medium conditioned by UV irradiated cells was highly statistically
significant (p , 0.003, ANOVA).
TNF-α transcription is mildly induced by UV irradiation To
determine if TNF-α mRNA induction by UV irradiation is due to
increased transcription of the TNF-α gene, nuclear run-on assay was
performed. Nuclei from sham or UV irradiated cells were isolated 4 h
after irradiation and assayed for nascent mRNA synthesis at the time
of earliest maximal induction in the steady state level of TNF-α
mRNA (Fig 1A). Equal counts of 32P-UTP labeled nuclear RNA
were hybridized to slot blots containing TNF-α and β-actin cDNA
(Fig 3). Total cellular RNA from duplicate cultures was isolated as
well to examine steady state mRNA induction by northern blotting.
In a total of three independent experiments, TNF-α gene transcription
was induced less than 2-fold (1.1–1.7-fold, Fig 3A). In the same
experiments, TNF-α steady state mRNA level showed a . 20-fold
induction of TNF-α (Fig 3B), whereas β-Actin mRNA level was
essentially unchanged between sham and UV irradiated cultures
(Fig 3C).
UV irradiation strongly induces TNF-α mRNA stability To
evaluate if UV irradiation affects TNF-α mRNA stability, we deter-
mined the TNF-α mRNA half-life (t1/2). Cells were UV or sham
irradiated with 30 mJ per cm2 and transcription was inhibited by
addition of actinomycin D. Sham irradiated cultures showed a rapid
decay of TNF-α mRNA that was undetectable within 6 h after
actinomycin D addition (Fig 4A). In contrast, UV irradiated cultures
showed hardly any decay of TNF-α mRNA up to 8 h after addition
of actinomycin D (Fig 3A). In a total of three independent experiments,
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Figure 1. TNF-α mRNA is induced by UV irradiation in SCC12F cells.
(A) Total cellular RNA was collected at the indicated times after UV irradiation.
Before UV irradiation, TNF-α mRNA is barely detectable (upper arrow),
whereas UV (30 mJ per cm2) irradiated samples show a strong, up to 20-fold,
induction of TNF-α mRNA within 4–16 h post-irradiation, with a subsequent
decrease. Increased TNF-α mRNA is detectable at least up to 48 h, the last
time point examined. GAPDH control hybridization (lower arrow) shows
comparable loading of each lane. (B) UV induction of TNF-α mRNA is dose
dependent. Cells were sham (0) or UV irradiated with 20–40 mJ per cm2 and
RNA was collected 24 h after irradiation. The strongest induction of TNF-α
mRNA is seen with 30 and 40 mJ per cm2.
Figure 2. UV irradiation induces TNF-α protein secretion. Keratinocytes
were UV irradiated with 5, 15, and 30 mJ per cm2 or were sham irradiated
(0), and medium from duplicate dishes was analyzed by enzyme linked
immunosorbent assay for TNF-α levels 24 h and 48 h after irradiation. Whereas
low dose UV irradiation did not significantly increase TNF-α secretion above
baseline level, higher UV doses of 15 and 30 mJ per cm2 strongly and dose
dependently induced TNF-α secretion up to 100-fold above baseline level.
Induction at doses of 15 and 30 mJ per cm2 was highly statistically significant
(p , 0.003, ANOVA).
the calculated t1/2 for TNF-α mRNA of sham irradiated cultures was
µ35 min (Fig 4B), whereas the t1/2 of UV irradiated cultures was
induced to µ10.5 h assuming an exponential rate of decay after the
last experimental determination, representing a nearly 20-fold induction
of TNF-α mRNA t1/2 (Fig 4A–C).
DISCUSSION
Our experiments show that TNF-α mRNA level and secretion is
strongly induced in SCC12F cells by physiologic UV doses. In sham
irradiated cells TNF-α mRNA t1/2 is µ35 min, consistent with reports
in other cell types (Leopardi et al, 1992; Hayes et al, 1995; Lisby et al,
1995); however, TNF-α mRNA level is rapidly upregulated after UV
irradiation with maximal induction within 4 h that is sustained for
µ12 h after UV irradiation. Our results confirm and expand previous
reports showing that UV irradiation induces TNF-α mRNA and
Figure 3. UV irradiation mildly enhances TNF-α gene transcription.
(A) Nuclei were isolated 4 h after UV irradiation and processed for nuclear
run-on analysis to examine TNF-α and β-Actin (control) transcription.
Detectable bands were assessed by densitometric analysis. UV irradiation induced
TNF-α gene transcription , 2-fold. One of three experiments is shown,
illustrating 1.4-fold induction of UV irradiated cells when compared with sham
irradiated cells. (B) Total cellular RNA from duplicate cultures was assayed for
TNF-α mRNA level by northern blotting. TNF-α steady state mRNA was
induced 21-fold as determined by densitometric analysis. (C) Hybridization
with β-Actin (control) confirms comparable loading of RNA samples.
protein expression and secretion in newborn keratinocytes and in cell
lines of keratinocytic origin (Kock et al, 1990). The time course of
TNF-α mRNA induction in our experiments is very similar to the
reported time course in normal human keratinocytes examined for
TNF-α mRNA expression after UV irradiation (Kock et al, 1990).
We therefore believe that SCC12F cells represent a useful model to
study TNF-α gene regulation after UV irradiation, although further
experiments are required to determine the similarity between this
model system and normal keratinocytes.
Our experiments showed that TNF-α secretion is strongly induced,
with similar doses of UV irradiation used to induce TNF-α mRNA.
Whereas control cultures or cultures irradiated with a low dose of UV
irradiation (5 mJ per cm2) secreted only minimal amounts of TNF-α,
higher doses of UV irradiation (15–30 mJ per cm2) that correspond to
a moderate to severe sunburn (Johnson, 1984; Garmyn et al, 1992)
increased TNF-α secretion in a dose-dependent manner up to 100-
fold above baseline level. Recently, a metalloproteinase that participates
in TNF-α release from the cell membrane was identified (Black et al,
1997; Moss et al, 1997). In addition, some metalloproteinases are
known to be activated in epidermal cells after UV irradiation (Fisher
et al, 1996). Therefore, it seems likely that the large increase in TNF-
α secretion after UV irradiation results from changes at various levels,
including mRNA transcript stabilization and enhanced release of
mature protein from the cell surface. Because UV irradiation is also
known to induce keratinocyte apoptosis, perhaps through autocrine
TNF-α stimulation (Schwarz et al, 1995), it would be interesting to
determine if TNF-α mRNA is preferentially upregulated in cells that
are destined for apoptosis.
UV irradiation has been reported to induce and activate the
transcription factors AP-1 and NF-κB (Devary et al, 1993; Simon et al,
1994), and the promoter of the TNF-α gene contains consensus
binding sites for AP-1 and NF-κB (Spriggs et al, 1992). These facts
and previous studies (Bazzoni et al, 1994) suggest that after UV
irradiation TNF-α gene is transcriptionally activated; however, our
nuclear run-on analysis shows that at least at the time of maximal
mRNA, steady state level TNF-α gene transcription is not a major
contributing factor in the UV mediated induction of TNF-α mRNA
in human epidermal cells. Nuclear run-on analysis has been reported
to yield false negative results if the probes used contain repetitive
sequences that may hybridize nonspecifically with other transcripts
(Brorson et al, 1991). We do not think that our nuclear run-on
represents a false negative result, because the cDNA fragment that was
used in the northern blot analysis hybridized to a single band of the
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Figure 4. TNF-α mRNA stability is strongly induced in SCC12F cells after UV irradiation. (A) Paired cultures of SCC12F cells were UV (30 mJ per
cm2) or sham irradiated and actinomycin D (5 µg per ml) was added. Total RNA was harvested at different times and TNF-α mRNA level was determined. In
order to detect the low level TNF-α mRNA in sham irradiated cultures, 30 µg of RNA was loaded and blots were exposed for 5 d. Only 5 µg of UV irradiated
RNA samples were loaded and blots were exposed for 1 d. UV irradiated samples showed , 30% decrease in TNF-α mRNA levels within 8 h. In contrast, in
sham irradiated samples TNF-α mRNA was undetectable within 6 h of addition of actinomycin D. The membranes were subsequently rehybridized with GAPDH
cDNA to control for comparable amounts of RNA on the membranes. For GAPDH detection, the membrane was exposed for 16 h to detect the signal in RNA
samples from UV irradiated cells, and for 3 h to detect the signal in RNA samples from sham irradiated cells. (B) The level of TNF-α mRNA at each time point
was quantitated using a densitometer and was plotted as a ratio of TNF-α mRNA prior to actinmycin D treatment. Values for three independent experiments are
shown. (C) Mean 6 SD of three independent experiments were determined and t1/2 for TNF-α mRNA of sham or UV irradiated samples was determined. The
best fitting line was drawn through the time points at 0, 0.5, 1, 2, and 4 h. The apparent t1/2 of TNF-α mRNA calculated from the graphs was µ35 min for
sham irradiated cells and, if calculated based on the best line fit through the experimentally examined times after addition of actinomycin D, 10.5 h for UV
irradiated cells.
appropriate size; however, because in our study transcription rate was
determined at the time of maximal mRNA steady state levels, it is
possible that TNF-α transcription was higher at earlier times after UV
irradiation.
Still, the modest UV mediated increased rate for TNF-α gene
transcription in our system is consistent with the recent report of UV
induced chloramphenicol acetyl transferase activity in the skin of mice
transgenic for this read-out gene under the control of the TNF-α
promoter (Bazzoni et al, 1994). In a follow-up study, promoter activity
in nonirradiated mice was minimal to undetectable in the epidermis
and was only barely induced 1 and 2 d after a large UVB exposure
(de Kossodo et al, 1995). Also, it has been shown previously that in
keratinocytes UV irradiation can activate both transcriptional and post-
transcriptional pathways to regulate gene expression (Rosen et al,
1995), and the regulation of IL-6, for example, is controlled post-
transcriptionally through increased mRNA stability (de Vos et al, 1994).
Furthermore, the 39-untranslated regions of TNF-α, IL-6, and several
other interleukins and cytokines contain multiple repeats of the motif
AUUUA that renders the mRNA unstable (Caput et al, 1986; Malter,
1989; Spriggs et al, 1992; Beelman and Parker, 1995); however, during
inflammation these mRNA become stable through binding of cytosolic
proteins that specifically recognize the AUUUA rich structural elements
and prevent the degradation of the message (Malter, 1989). Moreover,
it was reported that UV irradiation enhances the cross-linking between
the AU rich sequence elements and their protective binding proteins
(Henics et al, 1995), strongly suggesting that our observed increase in
TNF-α mRNA is mediated through such a mechanism. In contrast,
an across the board UV induced inhibition of protein synthesis is
highly unlikely in the face of the 100-fold increase in TNF-α secretion
observed after UV irradiation, almost certainly due, at least in part, to
increased TNF-α protein synthesis. Moreover, we and others have
observed post-irradiation downregulation of many mRNA transcript
levels (Garmyn et al, 1991; Gillardon et al, 1991; De Luca et al, 1997),
suggesting that the increased t1/2 of TNF-α mRNA is not due to
across the board decreased translation associated degradation.
Only UVC, not present in the solar simulated irradiation used in
our experiments, induced substantial promoter activity in the skin of
mice transgenic for the TNF-α promoter (de Kossodo et al, 1995). In
the context of these previous reports, our findings suggest that TNF-
α gene transcription may not be a major contributor in the induction
of TNF-α mRNA after physiologically relevant UV exposures.
It has been shown previously in murine and human macrophages
that the TNF-α gene is regulated by transcriptional activation (Beutler
et al, 1985) as well as by post-transcriptional meachanisms (Hayes et al,
1995). Also, at least in murine keratinocytes, different stimuli induce
TNF-α mRNA by different mechanisms. Whereas phorbol myristate
induces transcriptional activity of the TNF promoter in murine
keratinocytes, nickel sulfate (NiSO4) increased mRNA stability without
inducing promoter activity, and these stimuli act synergistically on
TNF-α mRNA levels (Lisby et al, 1995). These findings suggest that
the regulatory events involved in the modulation of the TNF-α gene
expression depend on cell type, species, and stimulus. Our experiments
show for the first time that UV irradiation predominantly enhances
TNF-α mRNA stability, suggesting that primarily post-transcriptional
mechanisms contribute to TNF-α gene induction after this stimulus
in keratinocytes.
This report contributes to the growing body of evidence that
increased mRNA stability may be an important determinant in cellular
responses to UV irradiation, in addition to UV mediated transcriptional
activation of genes.
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